The design, synthesis, and binding studies of a new class of conformer independent ADA linear arrays of hydrogen-bonding arrays is described. These phenylureidopyrimidine (PUPY) arrays adopt a hydrogen-bond pre-organised ADA and bind to complementary DAD arrays K a~5 6 M -1 . 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 an intramolecular hydrogen-bond that retards intermolecular interaction ( Figure 1 ). 9, 20 We recently described the design and synthesis of conformer independent ureidoimidazole DDA arrays (e.g. 2) in which the 6-membered pyridine ring was switched for a 5-membered imidazole ring. 21 We reasoned that exchange of the pyridine of the ureidopyridine motif for a pyrimidine would similarly furnish a conformer independent ADA array e.g. 3 and that such a motif may represent an alternative to thymine derivatives e.g. 4 in the assembly of supramolecularly cross-linked polymers.
Herein we disclose the synthesis and binding studies of such derivatives.
FIGURE 1

Results and Discussion
Phenylureidopyrimidine (PUPY) derivatives 3a and 3b were obtained in one step by condensation of commercially available phenylisocyanate and 2-aminopyrimidines (Scheme 1). The partner diamidopyridine DAD array 5 was obtained by following previously published methods 22 as was N-propylthymine 4 23 as a comparison. Similarly, phenylureidopyridine 1 was reported in our earlier study. 
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FIGURE 2
Unfortunately, 3a exhibited poor solubility in chloroform -the solvent of choice for studying association of linear arrays -and was not studied further. In contrast, 3b
exhibited good solubility and the 1 H NMR spectrum confirmed the intramolecularly hydrogen-bonded conformation. Furthermore, 1 H-1 H NOESY spectrum of 3b in chloroform illustrates that both conformers are present in solution as evidenced by crosspeaks from both the C4 methyl and C6 hydrogen groups to the ortho hydrogens on the phenyl ring (not shown). We therefore determined dimerization constants and association constants for appropriate pairings of compounds 1, 2, 3b, 4 and 5 ( Table 1 ). Figure 3 illustrates representative curve fitting performed using the HypNMR program 26 and a representative example of the 1 H NMR spectrum of 3b on titration with 5; as expected, complexation induced shifts are observed, the most prominent of which is H e . Binding of 3b to 5 was found to occur with a modest association constant of K a = 56 M -1 (accounting for self-dimerisation of both components). The low association constant is probably a function of the significant self-association of 3b (K dim = 26 M -1 ) presumably through the [27] [28] [29] it clearly indicates formation of a well defined host-guest complex involving all hydrogen-bonding sites of the ADA motif presented by 3b. In support of this, no association of 1 and 5 was observed: although two hydrogen-bonds may still form between these two compounds, it is probable that complex formation would be disfavoured due to a steric clash between the pyridine ring and unbonded NH donor of 5. 
FIGURE 4
Conclusion
We have shown that phenylureiodpyrimidine represents an easily accessible ADA array that is complementary to the DAD array presented by diamidopyridine derivatives.
Although the association constant is lower than that observed for the diamidopyridinethymine dyad, the ease of synthesis offers opportunities for these new derivatives to be incorporated into side chain functionalised supramolecular polymer architectures. Our own future studies will explore this avenue of research.
Experimental
General points
All melting points reported were measured using a Griffin D5 variable temperature apparatus and are uncorrected. 1 H and 13 C NMR spectra were measured using a Bruker DPX 300 instrument operating at 300 MHz. 1 H NMR spectra are referenced to tetramethylsilane and all chemical shifts are displayed in parts per million relative to TMS and all coupling constants are reported to the nearest 0.1 Hz. Infrared spectra were recorded using a Perkin-Elmer FTIR spectrometer. Where anhydrous solvents were required, THF was freshly distilled from sodium-benzophenone ketyl radical, and CHCl 3 was freshly distilled from calcium chloride under a nitrogen atmosphere. Triethylamine was distilled from calcium hydride under a nitrogen atmosphere and stored, under nitrogen, over potassium hydroxide pellets. Compound 1 was reported previously. 
1-(pyrimidin-2-yl)-3-phenylurea 3a 30
To a stirred solution of 2-aminopyrimidine (1.90 g, 20.0 mmol) in THF (80 mL) under a nitrogen atmosphere was added phenylisocyanate (3.0 mL, 27.4 mmol). The reaction mixture 
1-(4-methylpyrimidin-2-yl)-3-phenylurea 3b
To a stirred solution of 2-amino-4-methyl pyrimidine (2.18 g, 20.0 mmol) in dry THF (80 mL), phenylisocyanate (3.14 g, 28.0 mmol) was added dropwise via a cannula over 5 minutes under a nitrogen atmosphere. Upon addition, a white precipitate was observed.
The reaction was then heated under reflux for 20 hours after which time the precipitate was filtered, and the filtrate was dried in vacuo to yield the product (3.85 g, 80%) as a fluffy white powder; m.p. 
2,6-Dipentanoylamidopyridine 5
To a stirred solution of 2,6-diaminopyridine (1.84 g, 9.5 mmol) in dry THF (50 mL) and triethylamine (5.0 ml, 33.7 mmol), pentanoyl chloride (4.0 ml, 33. 
NMR Titrations
For NMR titrations anhydrous CDCl 3 was purchased from Aldrich. For dilution studies, 
Crystal Structure Determination for 3a
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